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The effect of different levels of N fertilizer on yield and yield components of maize
(Zea mays L.) under competition with different densities redroot pigweed
(Amaranthus retroflexus L.) and millet (Panicum miliaceum L.)

Vahid Mohammadi'*, Jafar Kambouzia?, Eskandar Zand®, Saeid Soufizadeh® and Sajjad Rahimi Moghaddam?*
1. Ph. D. Student of Agronomy, Faculty of Agriculture, Zabol University, Iran
2,4, 5. Associate Professor, Assistant Professor and Ph. D. Student, Department of Agroecology, Envionmental Science Research
Institute, Shahid Beheshti University, Tehran, Iran
3. Professor, Departmet of Weed Research, The Iranian Plant Protection Institute, Tehran, Iran
(Received: May. 10, 2015 - Accepted: Jan. 3, 2016)

ABSTRACT

In order to study the competition effects of redroot pigweed (Amaranthus retroflexus) and millet (Panicum miliaceum) on
maize performance under different rates of N fertilizer, a field experiment was conducted in 2009 in the research fields of
Tarbiat Modares University in Tehran as a randomized complete block design with factorial arrangement of treatments and
three repllcatlons Accordingly, three factors included nitrogen fertilizer (75% optimum or 138 kg N ha™, optimum or 184
kg N ha' and 125% optimum or 230 kg N ha™®), weed specnes (redroot pigweed and millet) and weed densmes (5 and 25
plants m’ for redroot pigweed and 7.5 and 37.5 plants m L for millet) consisted. Results showed that the highest grain yield
(921.89 g m®) was achieved in treatment 230 kg N ha while the lowest yields (466.72 g m™) belonged to treatment millet
fertilized with 138 kg N ha-1. High densities of millet and redroot pigweed resulted in significant reductions in number of
grains per row and the ear length. Differences in N application rates cause significant variations in biological yield and some
of the yield components of maize. Overall, results indicated that in fields where a nitrophile species is the dominant,
increasing N application rate beyond the optimum not only does not increase maize grain yield but also reduces its yield and
causes pollution of environment.

Keywords: nitrophyl, number of grains per row, weed density.
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Table 1. Soil physical and chemical properties of the experimental site

Soil Physical Properties

Soil Chemical properties

Soil depth _ Sand Silt Clay Soil bulk density pH ocC EC NO;  NH,4 P K
(cm) *%) (gem?) (%) (mpcm?) (ppm)
15-0 215 435 35 1.6 71 0.81 14 18.4 6 80 41
30-15 26.5 39 345 1.6 7.1 0.66 1.4 325 9 85 200
60-30 215 39 39.5 1.6 7.1 0.51 1.4 20.1 14 93 134
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Figure 1. Mean comparison of maize grain yield under weed competition conditions (millet and redroot pigweed) and
different levels of nitrogen. Mean in each column followed by similar letter(s) is not significantly different at 5%
probability level, using LSD.
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Table 2. Analysis of variance for different traits measured in corn affected by experimental treatments

Mean Squares

SOV BloI_oglcaI Grain Yield Stgm Ta_ssel nLTnc”)l\kl)ver rﬁ?rrlrt;?r 100 kernel Ear Grain Ear length
yield weight weight weight  diameter length
per Ear  Per Row
Block 2 15179833 39356 4021055° 16277 027 20.45 14.69 3.53 3.67 6.17"
Nitrogen (N) 2 171760.25" 147809.6°  972.06 31 128" 68597  17.89 8.15" 567 894"
Weed pecies (WS) 1 448.23 4013344 1139698 0.0006  0.76 0.8 1446 1927 803" 201
Weed density (WD) 1 781721  29495.77  1649.17 18.99 0.05 59.11" 512 1.76 013  10.83"
N*WS 2 12074144 6571886 512747 17.28 0.27 0.28 464 0.37 131 1.16
N*WD 2 8148519 1500125  9551.47 1.29 0.14 3119 7.64 221 2.02 1.14
WS*WD 1 1678.95 74155 227719 2383 2.64 4.08 17.25 0.76 0.16 0.11
N*WS*WD 2 10437.84  17249.02  5876.29 5.87 154 6.72 141 1.29 1.85 2.29
Error 28  46000.31  19196.6 5374.16 15 0.37 7.73 13.81 2.27 19 1.07
C.V. (%) 14.77 18.91 19.6 25 418 8.69 12,51 3.39 7.49 5.71

*, ** are significant at probability levels of 5 and 1 %, respectively.
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Table 3. Mean comparison the investigated corn traits for three levels of nitrogen using LSD

Nitrogen Biological Row Number Kernel Number Ear Length Ear Diameter
Levels Yield (gr m?) Per Ear Per Row (cm) (mm)
138 1336.75b* 14.25b 29.55b 19.8b 43.8b
184 1499.89a 14.61ab 33.07a 18.35ab 44.27ab
230 1518.69a 14.85a 33.36a 17.76a 45.31a
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* Values with common letter(s) in each column not significant difference at 5 % level according to LSD test.
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Figure 2. Mean comparison of maize ear diameter and grain length under weed competition conditions (millet and
redroot pigweed). Mean in each column followed by similar letter(s) is not significantly different at 5% probability
level, using LSD.

36 r 20.0

a5 Mmnumber of grains per row
g BEear length - 19.5
= 34

- 19.0 &
g 33 §
2 2
£ 32 | S 185 &
S
> s
s 31 - 18.0
5 30 | : &
-E - 17.5
5 29 4
c L
28 | 17.0
27 T T 16.5

Weed densitv

Slaggin (el 5 03l 0 lacile sbjeeS SlapSTs )3 ©)d s, 4o ails el g P Jsb (2 Slee duglie ¥ IS0
gty S QjA}T LU 5o, 0 mhaw jo o g & kel glis 099 3,10 S i By S pS s a5 Sluos

A (LSD) Hls Jxe
Figure 3. Mean comparison of maize number of grains per row and ear length under different weed density of millet

and redroot pigweed. Mean in each column followed by similar letter(s) is not significantly different at 5%
probability level, using LSD.
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Table 4. Correlation between yield and yield components

Traits Q@ G @ _ G)_ ©)_ @) (8 (O] (10)
Biological Yield (1) 1 082 0.73 0.49 0.33 0.35 0.29 0.28 0.26 0.35
Grain Yield (2) 1 0.24 0.17 0.38" 055" 033" 045" 046" 048"
Stem Weight (3) 1 0.66™ 0.16 -0.003 0.13 -0.03 -0.08 0.08
Tassel Weight (4) 1 -0.16 -0.24 -0.01 -0.15 -0.07 0.2
Row Number Per Ear (5) 1 0.36" -0.04 0.22 0.18 0.31"
Kernel Number Per Row (6) 1 033" 048" 056" 0757
100 Kernel Weight (7) 1 072" 073" 035
Ear Diameter (8) 1 083" 0517
Grain Length (9) 1 0.45™
Ear Length (10) 1

*, ** are significant at probability levels of 5 and 1 %, respectively.

CIYYY) Can pl olie peS eioed Oy
poglad (F JS5) sy LS8 3 35y 0ok

Doy ) 90 ok 10 (gl sire A e g %

Ol 5o 5y ile Sy e a3l (i
2 0a beye WYY gl b Gialey] slojles
LSe ,0 igres pSekS VY. mlaw g oL o515


http://www.sid.ir

VWA 5l o 5L PV 5,58 ol asl; ol psle \Aid

o el i YU (ST 0 ofisas (g yEl
@ oyl Jliol ol Con i a5 jebles gesge
33 865k @l oS cnl (o9 g 039555 s
APl g il (g e 08 e Vb slagle
e Vb oS5 50 (rizmen S 0 058 (5 3YL las
Cel 05 a5 o)l 392 mhaw axly 0 oS (i

Sgd g0 pdaw axly 0 Sy mhaw el il

ol Aiioy d9doe csalin Yz JSB 0 &S
3395 9oLy o515 90 50 weFEl Sr
Ol g)logsime DS G55 ol Sl plas e
&S ol Nly Jlisla geo9e (pl om0 g0l
6055 laglme den j (el oS15 Rl
2 Je ol bl sads Gl 2y G5 czge

slp cdo ol Gl g Y slaglie

Olalejl calizee glajlos 75U o e Gile Gadg S0 5 Sl Lasld it Gl ly L0525 0 Jgu
Table 5. Analysis of variance for maximum leaf area index and weed biomass influenced by experimental treatments

Mean Squares

SOV Df Weed Maximum Leaf Area Index ~ Weed Biomass

Block 2 0.13 38556.2
Nitrogen (N) 2 0.13 19290.65
Weed species (WS) 1 0.24" 51463.94"
Weed density (WD) 1 137 22819.02
N*WS 2 0.06 16423.74
N*WD 2 0.53" 2516.1
WS*WD 1 0.02 80069.56"
N*WS*WD 2 017" 5381.16
Error 28 0.04 10872.75
C.V. (%) 29 33.13

Boy0 ) 50 Folaw 10 (5hle dre i Ay e g %

*, ** are significant at probability levels of 5 and 1 %, respectively.
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Figure 4. Mean comparison of maximum LAI of millet and redroot pigweed in two density and different levels of
nitrogen. Mean in each column followed by similar letter(s) is not significantly different at 5% probability level,
using LSD. D1 and D2: low and high weed, respectively, M and P: millet and redroot pigweed, N1, N2 and N3: 138,
184 and 230 kg ha™ nitrogen.
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Figure 5. Mean comparison of weed biomass (millet and redroot pigweed) in two weed densities.Mean in each
column followed by similar letter(s) is not significantly different at 5% probability level, using LSD.
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